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NEW USSR METHOD OF PRODUCING SODIUM EYDROXIDE L

Doklady Akademii Nauk S53R, V. M, Kakabadze and T. A. Ivancva,
Vol d} No &, pp 733-35 Georglan Polytechnical Institute
Moscow, 1 Feb 1954 imeni S. M. Kirov

(Comment: Pigures are eppended. Numbers in parentheses refer to authors'
Dbibliography. ]

The accepted practical methods of rroducing sodium hydroxide (the lime
and ferrite methods) » at present, require a relatively costly chemicel, i.e.,
calcined soda. The electrolytic method requires cheap electrical energy and

is economically justified only when there are consumers for the chlorine which
forns as a by-product.

Sodium sulfate (mira.bilite) serves as the initial raw material in the
method developed by us. As is known, sodium sulfide (1,2) is obtained from
sodiun sulfate at temperatures of 850 to 1,000° by reductive calcipation.
As a desulfurizing agent (3) we chose manganese dioxide ore which, as is
known, contains a high vercentage of MnOs.

During the investigation of this process it became apparent that other
N oxidized manganese ores could be used in the desulfurization. However » using
these ores prolonged the reaction time.

We added a predetermined quantity of crushed dioxide ore to the solution
of sodium sulfide in the reactor and started the agitator., After mixing, the
contents of the flask were allowed to settle. This settling of the suspension
proceeded satisfactorily. Under laboratory conditions, complete percipitation
of the s0lid phase oceurred within 20 minutes.

We analyzed the resulting caustic lye Por the NapS content and other sul-

fur salts (NapSp03 + Na2S03) (4,5); we also determined the manganese content by
the qualitative method (6)

After the settling, we separated the caustic lye from the precipitate.
We carefully washed the latter and then determined the amount of manganese
sulfide in 1t.(7) To do this, we sdded hydrochloric acid to the precipitate
in a hermetically sealed flask and passed an inert gas through the flask, If
nanganese sulfide vas Present, hydrogen sulfide was evolved. This was absorbed

by a 2% solution of cadmium acetate (1n the solid phase a precipitate of yellow- ’
colored cadmium sulfide formed).

We studied the effects of the following factors on the reaction betveen the
solution of sodium sulfide and the dioxide ore- temperature, the ratio of RaoS
to Mn02, the concentration of the solution of sodium sulfide, time, the fineness

of the ground dioxide ore, mixing, and the addition of the ore in separate small
yortions.

To establish the optimum temperature, we varied this factor from room temp-
erature to 100°C. 1In this way it was determined that the degree of desulfuriza-
tion (which corresponds to the degree of caustification} was greater at low temp-
eratures than at high temperatures. We selected 18-25° ag the optimum temperaturs.
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The ratio or NasS to Mn02 exerts a great influence on the Process. As
is shown by an analysis of the golution and the Precipitate, the following
reaction takes pPlace when the compounds indicated are present in an equimo-
lecular ratio;

2 FagS+ MnOp +2 Hp0—li NaOF + Mas+ §

With this ratio of Nass to MnOs we have the sulfide not only in the pre.
cipitate but also ip the solution, which 1s undesirable.

To eliminate completely the sulfide from the caustic, 1t 1g necessary to
use the proportion of NapS: MnOp w1 : 1.5. With this ratio of FazS to MnOp
and other optimum conditions, the reaction Proceeds in the following menper:

RaxS +-Mn02 + H30 2 N2OH + Mpo + s
Sulfide is then found neither in the solution nor in the precipitate.

It follows that an eéxcess of MnOp should be used, and that the opt immum
ratio of Naas : Mno2 = 1:1.5,

From what has been said above, 1t algp follows that the reaction of
sodium sulfide with manganese dioxide first produces manganese su:ifide, which
is then converted into sulfur in the presence of &n excess amount of MnO,,

The concentration of sodium sulfide, which in our experiment we changed
from 5% to 15.5%, also exerted a great influence on the Process of desulfuriza.
tion (caustification). It must be kept 1n mind that with a relatively low con-
centration of sodtum gulfide the conversion proceeds intensively. Hovever, a
dilute solution of sodium hydroxide is obtained and thie is not desirable, On
the other hand, a very high concentration of sodium sulfide should also not be
used since, in the process of the reaction with the Mn02, the sufficiently vis-
cous golution of Naps 1s converted to a still more viscous solution of NaOh,
This solution will coat the particles of MnO2, which will impede the process
of diffusion and also the process of cauytification.

Figure 2 shows the effect of the concentration of sodium sulfide on the
desulfurization process. It is also evident from Figure 2 that the addition of
dioxide ore 1n several portions increases the degree of desulfurization and in
addition to that, makes it possible to use a higher concentration of sodium sul-
fide in the 80lution, By the continuous addition of small portions of diloxide
ore to the sodium sulfide we succeeded ig increasing the concentration of the
initial solution to 11.5-12%. \

Besides this, addition of dioxide ore in amall portions results in {n-
tensive action during the DProcess, and, consequently, decreases the necessary
reaction time, Figure 3 shows the relation of time to the degree of desulfuriza-
tion of sodium sulfide. As 1ig apparent, not more than 2 hours are necessary for
the desulfurization of the sodium sulfide,

On the basis of the experiments it was also established that treatment of
& solution of sodium sulfide with manganese dioxide or other oxidized manganese
ores should be carried out under energetic agitation. A particle 8ize corres-
ponding to 4QOQ holes/cm? can be assumed as the optimum fineness of grinding.

The sodium hydroxide solution produced under optimum conditions hag a con-
centration of 117-120 g/1 ena its composition satisfies the standard require -
ments.
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The solution cf sodium hyiroxide b, 2 laeguently trested by the following
usual procedures: (a) evaporalicn to - desi~ed coneentration 1f it is to be
used in the liquid state, or (1) Fusine of the concentrated alkali 1f it 1is
necessary to produce solid cuustic. Purthermore, there is the possibility of
using the sodium hydroxide solution which has been obtained directly in a
number of industrial applications; for example, the manufacture of soap.

The method which we have develuped for the production of sodium hydroxide
requires no complicated operations and is extremely simple from the standpoint
of requirements for equipment. (See the flowsheet in Figure 4.)

An approximate estimate of the prime cost showed the marked economic ad~
venteges of this method. (This report was submitted 30 November 1953 by
Academician S. Ya. Vol'fkovich.)

[Appended figures follow:)
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